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UNITED STEEL DECK, INC. DECK DESIGN DATA SHEET 

No. 13 
DECK FINISHES 

STANDARD FINISHES COMMONLY AVAILABLE ON USD PRODUCTS 
GALV. PHOS/PTD PRIMEPTD GALV. FINISH UNCOATED 

PRODUCTS G90orG60 + PAINT PAINT 
I. II . III. IV. V. VI. 

1'h " & 3" Roof Decks X X X X 
4V2", 6", 7'12 11 Roof Deck X 
1'h", 2", 3" Ccmposite Deck X X 
UFX36, UF2X, UFS (Form Deck) X X X X 

THE TABLE REPRESENTS NORMAL INVENTORIES; HOWEVER ANY FINISH ON ANY PROOUCT MAY BE AVAILABLE ON SPECIAL OROER. 

NOTES - ROMAN NUMERALS IN THE TABLE CORRESPOND TO NUMERALS IN NOTES. 

I. A. CHECK u.L. FIRE RESISTANCE DIRECTORY FOR 
FINISH REQUIREMENTS. GALVANIZED DECK 
SHOULD BE USED ON ROOF CONSTRUCTION 
WITH SPRAYED FIRE RESISTIVE MATERIALS. 
(SFRM). 

B. GALVANIZED DECK IS RECOMMENDED FOR HIGH 
HUMIDITY AREAS. 

C. GALVANIZED ROOF DECK IS RECOMMENDED 
FOR ROOF CONSTRUCTIONS WITH INSULATION 
BOARDS THAT ARE FASTENED TO THE DECK 
WITH PIERCING FASTENERS. 

D. USD RECOMMENDS THE USE OF GALVANIZED 
MATERIALS FOR MOST EXPOSURES. 

E. GALVANIZED STEEL IS COVERED BY ASTM A446; 
GALVANIZING IS COVERED BY ASTM A525; G60 
AND G90 ARE COATING WEIGHTS. 

II. A. " PHOS/PTD." MEANS THE FLOOR DECK IS ONLY 
PAINTED ON THE EXPOSED SIDE- THE CON
CRETE SIDE SHOULD DEVELOP TIGHT RUST 
BEFORE THE CONCRETE IS POURED. 

B. USE ONLY FOR INTERIOR APPLICATIONS- I.E. 
OFFICES OR HarELS. 

C. CHECK u.L. FIRE RESISTANCE DIRECTORY-SEE 
NarE I.A. 

D. " PHOS.lPTD." IS APPLIED TO ASTM A611 STEEL. 

III. A. " PRIME PAINTED" MEANS A PRIMER COAT OF 
PAINT IS APPLIED OVER CLEAN BARE STEEL. THE 
PRIMER PAINT IS FORMULATED TO HAVE 
" TOarH " TO HOLD SUBSEQUENT APPLICATIONS 
OF FINISH PAINT BUT IT IS Nar INTENDED TO 
PROVIDE EXTENSIVE WEATHER PRarECTION; IT 
IS FREQUENTLY LEFT EXPOSED IN WARE
HOUSES AND MANUFACTURING PLANTS, AND 
WHEN USED WITH SUSPENDED CEILINGS. 

~ 

B. USE FOR BALLASTED ROOFS OR ADHERED 
ROOF SYSTEMS- SEE NarE I.C. 

C. SALT SPRAY (AND arHER) TEST RESULTS ARE 
AVAILABLE ON REQUEST. 

D. " PRIME PAINTED" DECK IS MADE FROM ASTM 
A611 STEEL. 

IV A. " GALV. + PAINT" MEANS PRIMER IS FACTORY 
APPLIED OVER GALVANIZED STEEL. THE PRIMER 
PAINT IS AS DESCRIBED IN III. 

B. THIS FINISH IS MOST ECONOMICAL WHEN A 
FINAL COAT OF PAINT IS TO BE FIELD APPLIED. 

C. USE IN HIGH HUMIDITY AREAS-THE PAINT PLUS 
GALVANIZING PROVIDES EXTREMELY GOOD 
MOISTURE PRarECTION. 

D. " GALV. + PAINT" USES ASTM A446 STEEL. 

V. A. FINISH COATS OF PAINT CAN BE FACTORY AP
PLIED. THIS IS DONE ON THE COILS OF STEEL 
BEFORE FORMING INTO DECK. ALMOST ANY 
COLOR OR PAINT TYPE CAN BE USED
HOWEVER TO BE ECONOMICAL, THE ORDER 
SHOULD BE FOR AT LEAST 20,000 SQUARE FEET. 

B. WHEN INSTALLING DECK WITH A SPECIAL FINISH, 
SCREWED SIDE LAPS ARE RECOMMENDED: 
AND, IN MOST CASES, SCREWS, PNEUMATIC OR 
POWDER DRIVEN FASTENERS SHOULD BE USED 
AT SUPPORTS. 

C. FINISH PAINT IS NORMALLY APPLIED OVER 
GALVANIZED STEEL CONFORMING TO ASTM M46. 

VI. A. UNCOATED STEEL MEANS THERE IS NO COATING 
AT ALL. IT IS FREQUENTLY REFERRED TO AS 
" BLACK" STEEL. 

B. UNCOATED STEEL CONFORMS TO ASTM A611 . 

L.L..:1l...\.\~J..1--.V ~,-=ff:::;,J<::L.J NICHOLAS J. BOURAS, INC. III PO. BOX 662. 475 SPRINGFIELD AVE. 
SUMMIT. NEW JERSEY 07902-0662 (201) 277-1617 ASSOCIATE MEMBIER 
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SPEED AND 
ACCURACY DOWN TO 

THE LAST DETAIL. 
FabriCAD II from Siruciural Software. fur fasler. more accurate 
detailing, dra\\ on FilbriCAD II . It;, the detailing program Ihat renecls 
the aclual problems)oo face in every job-and solves them. 

Entering information is simple. because input follows the erection 
plan. IJa:,ed on the E·plan. FilbriCAD II not only accuratel) completes 
details. it allows for a wide variety of shop and field connections. It also 
generates anchor bolt plam. E·plans, bracing details and elevation views. 
And because all dimensions and connections can be easily edited, change 
orders are a breeze. 

Feature:. like these mean the end of long waits for shop drawings. 
With FilbriCAD II , )00 can complete two or three times as many sl1c'Cts per 
day using the same personnel. And because all our programs are de>igned 
for 18\'1 computers and compatible>, no special training is necessa!'). 

Call or write today for more information on FilbriCAD II and other 
Structural Software programs. including: 
• Stimating - Generates more accurate estimates for hii!her profit margins . 
• Inventory Control. Production Control and Purchase Ordero-Material 
=~:fifsrograms that link purchasing j." ith Prodt-uctiont to cu(t waste and 

II~ are an authorized reseller 
of NOI'ell Netllim atlli EI 'erex 
computers. Structural Software _ _ __ 
Campall). 5012 Plantation 
Road. P.O. 80\ 19220. Roanoke. STRUCTURAL SOFTWARE CO. 
VA 24019. (BOO) 776·91 18 SOFrWARE fOR 'HE S'HI 'NOUS'R' 
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While modem in desig1l, 'he exposed steel 
performance pavi!iofl is still evocative of the 
latc 19th century industrial period. For more 
illformatioll 0 11 this project turn to page 14. 
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FEATURES 
14 URBAN ARTIFACT 

A steel trellis design provides a contextual presence for a 
new performance pavilion 

18 DRAMATIC EXHIBITION 
A steel cap conceals the complex connection where huo 
different sized tube columns connect with a series of arched 
built-up members 

24 V ARIA TION ON TRADITION 
The design of this bllilding is sensitive to its function as 
both a center for worship and for the performing arts 

28 DRAMA TIC JUXTAPOSITION 
The reading room atop a new law school bllilding features 
an exposed steel tube space frame painted black to contrast 
with a white metal deck 

34 MONUMENT AL STAIR DESIGN 
Tenant modifications were simplified by the structure's 
existing steel frame 
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HLi laR®~Mt 
A new generation 

of rolled beams 
and column shapes 

for economical 
steel construction. 

Once aga in, AABEO leads the 
Industry by leaturlng a trendsetting 
combination of mechanical, 
chemical and technological 
properties; 

Inc. 

DrlfOVUORl OI'I'I'aLCWi'BUC'I'ION PRODUCTS. 

• HIGH YIELD STRENGTHS (up 10 
65 KSI) even 'Of ullr.·heavy 
sections 

• OUTSTANDING TOUGHNESS 
PROPERTIES 

• EXTREMELY LOW CARBON 
EQUIVALENT - ensures elecel· 
lent weld,bUlty 

A NEW PROCESS ••• OST. 

The sec rei Is In AABEO', ' .... olu· 
lIonary new in·line aST process 

OTHER RECENT ARBED 
INNOVATIONS: 

ARBED·ROLLED .eo-, •• -, and 
"TAILOR·MADE" (WTM) series -
famous 'or high secllon moduli , 
gr •• t 'Ilera' buckling resistance, 
and big savings In fabrlcallon 
costa and weights These products 
are also available In Ihe new 
HISTAR quality •• I, our standard 
WF .. rl •• and H BEARING PilES. 

NEW LITERATURE AVAILABLE 

Send now lor comple,e data on all 
Ihes. AABED products, conlact 
Trade ARBED, INC .• 825 Third 
Ave., New yo~. NY 10022 (212) 
486·9890, FAX 212·355-2159/2421 
In Canada TradeAABEO Cenede, 
Inc., 3340 Melnwey, Burlington, 
Onterlo, Canada L7M 1A7 
(-416) 335-5710, FAX -416·335-1292. 
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EDITORIAL 

Trendy Tubes 
While working on a project a few months back, 1 had occasion 

to interview an architect with MeClier, a small 
Chicago-based design/build firm with a growing reputation. 

As often happens during the course of one of my interviews, we 
eventually meandered off topiC. Over a cup of coffee, this architect 
confided that his dream was to someday design a building with exposed 
weathering steel (yes, he was a graduate of that old Miesian stronghold, 
the nIinois Institute of Technology). 

While using weathering steel on buildings is a rarity today (bridges, 
of course, are a different story), exposed structural systems are 
becoming increasingly popular. 

Once, the only exposed steel in buildings was in industrial settings. 
Then, a few avant garde architects began exposing the structural system 
as part of a building's architecture. Today, exposed structural steel has 
clearly entered the mainstream (using Chicago as an example, three 
recent notable buildings with the steel members serving the dual 

• 

purpose of structure and architecture come immediately to mind: • 
United's O'Hare Airport terminal; the addition to the Shedd Aquarium; 
and Helmut Jahn's State of lllinois Building). 

The latest trend is the increased use of hollow structural sections-in 
square, rectangular and round configurations. Featured in this issue are 
four wonderful examples of structural tubes: a performance paviHon in 
Lowell, MA (page 14), a museum in Schaumburg, IL. (page 18), a chapel 
in Orange City, lA (page 24), and the ceiling of a law library in Chicago 
(page 28). 

Some engineers are hesitant to use tubes because of a perceived 
difficulty with connections. However, engineers experienced in 
designing with tubes report just the opposite experience. And in 
addition to their beauty, the projects in this issue demonstrate 
innovatively designed connections. For example, in the museum project, 
two different size pipes come together at the same pOint as several 
built-up sections. 

Incidentally, if it seems odd that there are no retail projects in an issue 
devoted to exposed steel, there's a simple explanation. We're saving 
them for our April issue, which will be entirely devoted to retail. 

And if you're a fan of weathering steel, don' t worry. While we 
haven' t unearthed any new orange-colored buildings, our September 
issue on bridges will be sure to have more than just a passing mention 
of weathering steel. SM 

• 
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Our Galvanized Nuts,BoltsAndWashers 
Are NotYour Average Run Of The Mill. 

At Nucor Fastener, our nuts, bolts and washers are 
not only mechanically galvanized, they also meet the 
toughest standards anywhere. As a result, you get 
maximum corrosion protection, excellent uniformity 
and no hydrogen embrittlement or detempering. 
Fact is, our products meet or exceed ASTM-B-695, 
AASHTO M298 and MIL-C-81562 requirements, 
and our nuts are coated with a blue dyed lubricant 
to meet ASTM, FHWA and State DOT standards for 
optimal torque and tension. Whals more, ue manu
¥lClure our mas and bollS in the same facility, so )OU knot(, 
the:> 'U giH! )Ot' a compatible fit. 

When you add up all these advantages, you get 
fasteners that are way above average. You get superior, 
consistent performance thaI saves you time and 
trouble on the job and ensures quality long after the 

job is done. And on top of all this, we can test for your 
special requirements, we guarantee traceability, and 
our prices are competitive with hot-dipped galvanized 
products. Even better, all the steel used in our bolts 
and nuts comes from Nucor Steel and other domestic 
steel mills. Which is one more reason they're not your 
average run of the mill. 

So find out more about our line of galvanized 
products including A325 structUral bolts, A563 heavy 
hex nuts and F436 washers. We maintain an inventory 
of popular sizes for immediate delivery . 

CallBOJ1955-6826,FAX 219/337-5394 Or write 
Nucor Fastener, PO Box 6100, St. Joe, Indiana 46785. 

CiEB:L1 (j(ifjjj\3 11 3 ,{ 
A L).",slonut :\OOlrG."'lfT'..'Ir.lOOO 



Fast Erection Aids 
Leasing Efforts 

• 

IBM-Mara/holl-Nou. 30, 1989 

IBM-Mara/holl-Iulle 21 , 1990 

IBM-Mara/I/oII-Marel,6,1991 

8 / Modern Steel Construction I December 1991 

I.e woo de la Gallche/iere-Nov. 30, 1989 

I.e 1000 de la Gauelre/iere-Iulle 21,1990 

I.e 1000 de la Gauelre/iere-March6, 1991 

As with almost every other 
structure in Montreal, the 51 
story Le 1000 de la 

Gauchetiere building was designed 
with a reinforced concrete struc
tural frame. 

But an analysis of the proposed 
SO' c1earspans between the perime
ter and the core revealed that sub
stantial costs savings were possible 
by switching to steel. However, 
while the cost savings were attrac
tive to BCE Development Corp., the 
project's developer, the real benefit 
of steel was in a faster construction 
time. 

The developer had gotten a late 
start on the project and knew it 
would have a tough time meeting 
tenant occupancy commitments. 
Also, the project's leasing agents 
were in a tough battle for tenants 
with the nearby 51-story, concrete
framed IBM-Marathon Building, 
which had begun construction 
while Le 1000 de la Gauchetiere 
building was still in design. Catch
ing up with IBM-Marathon was 
crucial since downtown vacancy 
rates for Class A and B space were 
rising towards the 12% mark. 

One-Year Head Start 
By the time ground was broken 

on Le 1000 de la Gauchetiere build
ing, its crosstown concrete rival had 
a nearly one year head start. Yet the 
two buildings ended up topping 
out within days of each other-de
spite an only-average steel erection 
speed of one story every 4.1 days. 

The rule of thumb in Canada is a 
story every three days, but this 
project was hampered by several 
factors, including the loss of 20 
working days due to temperatures 
below -4 degrees F (-20 degrees C) 
when tower cranes couldn't operate 
and the loss of two weeks when 
shoring in one sector was washed 
away in flooding after an unusually 
heavy rainfall. In addition, con-

• 
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struction crews in Montreal 
weren't familiar with jump-form 
construction and needed time to 
get up to speed. 

Reduced Financing Costs 
In addition to helping with leas

ing efforts, the faster speed of erec
tion also drastically cut financing 
costs for the project. Carrying costs 
on a $2SO million (Canadian) proj
ect are approximately $2.5 million 
per month, according to Michel 
Saint-Cyr, senior vice president of 
Brookfield Development Corp., the 
successor to original developer 
BCE. "It gives you a ballpark idea 
of the kind of savings we're talking 
about", he added. 

Another advantage to the devel
opers was the smaller column size 
with steel construction. The maxi
mum size of the steel columns in 
this building were 24" x 24", while 
the equivalent original concrete 
column was 55" x 311;2". And that's 
quite a space savings on a 51-story 
building. 

The building has perimeter steel 
columns and a composite floor sys
tem consisting of a 6" concrete slab 
on 3" metal decking. Floor trusses 
with a 361;2" depth are spaced 10' 
on center and span SO' from the pe
rimeter to the concrete core. In re
sponse to a fairly high wind load in 
One direction, a moment frame was 
designed for floors 17 through 39 
on two end wa lis. 

Seismic Considerations 
Montreal is in a relatively high 

seismic zone, but because of steel's 
lesser mass, the design for the 
structure was wind governed. Due 
to its higher mass, the original con
crete design was earthquake gov
erned, which would have added to 
the structural costs. 

Another complicating factor in 
the design was the presence of a 
bus terminal in the basement on 
one end of the building and an ice 
skating rink on the other end, both 
of which required wider column 
spacing than the office space 
above. Additionally, a five-story 
lobby is located atop the bus termi
nal. To accommodate the wider 
column spacing, a large transfer 
girder system was located on the 

sixth floor above the five-story 
lobby, and another was located on 
the second floor above the skating 
rink. Again, the steel's lighter 
weight provided a sizable cost ad
vantage. 

Pictured above is U 1000 
de la Gaucheliere 011 Aug. 30, 
1991 , whe" the project 
topped off withi" days of its 
cross-tmvn ,ivai , Shop 
fabricatioll , Stich as Off this 
t russ for u 1 ()()() de I. 
Gaudlcliere, helps make steel 
CO"struction more efficient 
tlum concrete. 

Architect on the project was a 
joint venture of Dimakopoulos & 
Associates and Lemay & Associ
ates, both of Montreal. Engineer 
was the Montreal office of Lavalin 
Co. • 
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STMD-IWISDS - Ranks #1 
in America. 

A recent ENR/McGraw 
Hill survey of the Archi
tectural/ Engineering/ 
Construction industry has 
ranked STAAD-I1I/ISDS, 
from Research Engineers, as 

• the #1 structural engineering 11111 11 111 11111111111 111111111111 

software in the market today. irtl1~~~~~!!m 

Simple to use, yet 
sophisticated in application, 
STAAD-I1I/ISDS olTers the 
most comprehensive solution 
to your structural engineering 
needs. Today, Research 
Engineers, with six offices in 
four continents, is setting the 
structural engineering 
standard worldwide. The choice of engineers 

since 1978, STAAD-I1I/ISDS is 
being used worldwide as an 
everyday companion in the 
design office. The first truly 
integrated structural engineer
ing software, STAAD-I1I/ISDS 

STAAD-I1I/ISDS - #1 For a Reason. 

~ 
fXl@~@tflfl&[1J 

•• [}(iJifJU(iJ@(t}fl~"ISl Ofll&o 
-- A reputation you can build on. 

For Information Call: 1-800-FOR-RESE 

combines geometric layout, 
analysis, design and drafting in 
a single software system. 

RESEARCH ENGINEERS WORLDWIDE 
UK : Rnearctl EngIOOefI (E..-ope) ltd 19 Lansdowne Cour1, Bnghton Road 
Purley Surrey CR8 2BD Phone (08') 763· 1393 Fax (OBI) 763-,379 Telell 929181 
Frat'lC*: AeseatCh Eng.neers, 18 fU8 de MoresWIe 
28800 HACEY Phone 37 .751 63 Fax 37.744 63 

1-800-367-7373 

1570 N. Batavia St. Orange. CA 92667 
Phone: (714) 974-2500 Fax: (714) 974-4771 

W. GerlMny : Reseatdl Engll'l8tlf1, W,IheIr'n·Busdl-Slr23 
614(l BENSHEIM 3 AUERBACH Phone 06251 79577 Fa. 0625' 75437 
1ncfiII: Research EngwwMlfs Pvt l id, 4{) B Darga Road 
Calcutta 700 01 7 Phone ~ ,. TeleX 21., 02 
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TRB Workshop Explains 
New Spec For Bridge Bolts 

A full-day workshop and dem
onstration of the use of high

strength bolts for steel bridges will 
be presented at the Transportation 
Research Board Annual Meeting on 
Jan. 12, 1992, at the Sheraton-Wash
ington (DC) Hotel. 

The workshop is a condensed 
version of two-day sessions held 
around the country that explains 
the "Supplemental Contract Speci
fications for Projects with AASHTO 
MI64 (ASTM A325) High-Strength 
Bolts," issued by the Federal High
way Admjnistration in November 
1989. The workshop demonstrates 
the application of the Supplemental 
Specification and proper field in
stallation practices. Two-day ses
sions were scheduled durmg 1991 
in Illinois, Tennessee, Alabama, 
Minnesota, Washington, Idaho, 
Louisiana, Georgia, North Caro
lina, olorado, Oregon, and South 
Dakota. 

Comments from engineers at
tending the sessions have been 
very positive. One OOT engineer 
reported : "It was a good experience 
to see the actual testing in progress. 
And it was interesting to see the 
different types of bolts that are 
available for construction projects." 
He added that some of the pre
sented examples will aid him on a 
bridge inspection project on which 
he is currently working. 

Another engineer noted that as a 
result of the session, he will recom
mend that several amendments be 
made to his state's Specification. 

Specification Requirements 
A federally-funded research 

project at the University of Texas 
investigating many aspects of the 
manufacture and installation of 
high-strength bolts provided the 
recommendations leading to the 
development of the 1989 Supple
mental Specification, which applies 
only to bridge bolts and not to bolts 
used in building construction. 

The Supplemental Specification 
requirements modify existing man
ufacturing, testing, documentation, 
shipping, and installation require
ments. On the manufacturing end , 

the FHWA recommendations in
clude new hardness requirements 
for certain nuts and bolts as well as 
new tolerances for oversized tap
ping of ga lvanized nuts. Testing 
now includes proof load and 
wedge testing for bolts and nuts, 
zinc coating thickness measure
ments, and detailed rotational-ca
pacity test requirements. Docu
mentation requirements include 
Mill Test Reports, Manufacturers' 
Certified Test Reports, 
Distributors' Certified Test Re
ports, and Lot number control. 

Except under certain conditions, 
bolts, nuts, and washers need to be 
shipped in the same containers. 
During installation, rotational-ca
pacity testing is required in the 
field and a Skidmore-Wilhelm or 
equivalent tension measuring de
vice is required at the job site. 

The free January workshop will 
emphasize hands-on demonstra
tions. Topics include: bolt prob
lems encountered; bolt theory and 
behavior; receipt inspection, stor
age and paperwork; bolt installa
tion; and demonstrations on rota
tional-capacity tests, turn-of-nut 
procedures, calibrated wrench pro
cedures, tension control bolts, di
rect tension indicators, and lock 
pin and collar fasteners. 

In addition, attendees will re
ceive a detailed workbook that ex
plains, with both text and graph
ics, such topics as stripped bolts, 
rotational-capacity tests on fas
tener assemblies, hardness tests, 
alternate fasteners, load indicating 
washers in assemblies, and high
strength bolt installation. 

For more information on the 
condensed workshop, contact: 
Frederick D. Hejl, Engineer of Ma
terials and Construction, Transpor
tation Research Board, National 
Research Council, 2101 Constitu
tion Ave., N.W., Washington, DC, 
20418 (202) 334-2952. For informa
tion on both the condensed work
shop and the two-day sessions, 
contact: Kri hna Verma, FHWA, 
400 Seventh St., S.W., HNG-32, 
Washington, DC 20590. • 

~Q) LeJeune 
~C Tension 
8 Control 
~:s Bolts 
~ Offer the 
~ \ lowest cost 
'III for properly 

installed! 
inspected 
A-325 & A-490 
fasteners. 

The Bolt is cali
brated to assure 
proper tension 
when the tip is 
twisted off during 
installation. 

• One man. one 
side installation 

• Non impacting. 
electric wrenches 

• Visual inspection 

• Engineering/field 
assistance 

LeJeune Bolt Company 
8330 We5t 220th 51. 
uhville. Minnesota 55044 
TELE.: 612-469·5521 
WATS, 800-872-2658 
FAX: 612-469-5893 
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AISC SOFTWARE 
CONXPRT - Steel Connection Design 

CONXPRT is a knowledge-based PC software 
system for the design of steel building connections. 
Three basic types of connections are included in 
Module 1: double framing angles; shear end-plates; 
and single-plate shear connections. More than 80 
configurations are possible. 

ASD modules use rules and procedures from the 
AISC 9th Edition ASD Manual-LRFD modules 
follow the AISC 1st Ed. LRFD Manual. The latest 
available references are used to supplement the 
program's procedures. CONXPRT includes complete 
data bases for standard shapes, the structural steel, 
weld and bolt materials. All strength and 
serviceability limit states and dimensional 
requirements for each design are checked. Also, help 
menus are included. 

Module I is $300.00. NOTE: if you purchase both 
the ASD & LRFD versions of Module I you pay only 
$550.00, a savings of $50.00! 

Module II (Moment Connections) will be ready 
soon-call for details. 

AISC for AutoCAD 
SAVE TIME doing those detail drawings and 

have AISC Shapes drawn at your command with 
AISC for AutoCAD. 

This software runs in AutoCAD (release 10 and 
above), draws and lists the properties of structural 
steel shapes corresponding to data published in 
Part I of both the AISC 1st Edition LRFD Manual 
and the AISC 9th Edition ASD Manual. 

The program will parametrically draw to full 
scale the end, elevation, and plan views using 
design dimensions and properties taken from the 
AISC Data Base for the following shapes: W, S, M, 
HP, C, MC, L, WT, MT, ST, P, PX, PXX (Pipe), TS 
(Structural Tubing). $120.00 

AISC Data Base 
LRFD/ASD Structural Shapes 

The AISC Computer Data Base contains 
properties and dimensions of structural steel shapes 
corresponding to data published in Part I of the 
AISC 1st Edition LRFD Manual as well as the AISC 
9th Edition ASD Manual. 

The program includes the Computer Data Base in 
ASCII format for the properties and dimensions of 
the following shapes: W Shapes; S Shapes; 
M Shapes; HP Shapes; American Standard 
Channels (C); Miscellaneous Channels (MC); 
Structural Tees cut from W, M and S Shapes (WT, 
MT, ST); Single & Double Angles; and Structural 
Tubing and Pipe. $60.00 

WEBOPEN 
This state-of-the-art software package is based on 

and includes the new AISC Design Guide Steel and 
Composite Beams with Web Openings. The program 
is designed to enable engineers to quickly and 
economically design beam web openings. The 
easy-to-use color coded input windows provide a 
clear, logical data entry system. 

WEBOPEN was written by practicing engineers 
and incorporates "expert" design checks and warn
ing messages that enhance the application of the 
AISC Design Guide to your design problems. 

The versatile system designs unreinforced or 
reinforced openings in steel beams, both composite 
and non-composite. $495.00 

STEMFIRE -Steel Member Fire Protection 
STEMFIRE determines safe and economic [Lre 

protection for steel beams, columns, and trusses. It 
is intended for use by architects, engineers, building 
code and fire officials, and others interested in steel 
building fire protection. The software data base 
contains all the pertinent steel shapes and many 
listed UL Fire Resistance Directory construction 
details and their fire ratings. In this manner, user 
search time is minimized and the design or checking 
of steel fire protection is optimized. 
(NOTE: available in 5114" diskette only). $96.00 

Software Order Form 
Date ____________________________ ___ 
Name ______________________________ __ 

Company~----------------------------
StreellP.O. Box ________________________ _ 
City ______________ -,,;,....-____________ __ 
State ____________ Zip ____________ __ 

CONXPRT: Circle Disk Size 
ASD Module I 51(,' 31'2" $ 
LRFD Module I 5\14' 31'2" $----
Module II--Please call before ordering 

AISCforAutoCAD 5\14' 31'2" $ 

AISC DATA BASE 
WEBOPEN 
STEMFIRE 

*MAILTO: 

5\14' 3""" $ 

5\14' 3""" $ 

5\14' only $ 

Subtota l $ 

----

AISC Software Tax !Ill.. N.Y. & C.I.I $ ______ __ 
P.O. Box 806276 
Chicago, IL 60680-4124 Total $ ______ __ 

Circle One: Visa Mastercard Check 

No. Exp. Date ____ _ 

Signature 

*FAX No. 312/670-5403 (QucstionsIPhonc Orders 3 121670-5434 ) 
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New 
Publication 
Contrasts 

World-Wide 
Standards 

A n evaluation of more than 100 
international specifications 

and codes for steel buildings and 
bridges is now available from the 
Structural Stability Research Coun
cil. "Stability of Metal Structures
A World View" (Second Edition) is 
the only available resource that 
evaluates specifications and codes, 
compares and contrasts them, and 
explores some of the major reasons 
for their differences, according to 
Lynn S. Beedle, PhD., the book's 
editor-in-chief and the director of 
theSSRC. 

"World View" is intended to en
able designers and building con
tractors to be more confident in 
designing and bidding on construc
tion in various parts of the world , 
Beedle added. The book is the re
sult of a world-wide effort by more 
than 90 editors from universities, 
research institutes, and engineering 
firms. 

Divided into 14 topics, the 940-
page hardcover book presents a 
condensed view of major Specifica
tion provisions and then provides ' 
regional and international com pari- I 
sons and an expert commentary. / 
The topics are: compression mem
bers; built-up members; beams; I 
plate and box girders; beam-col
umns; frames; arches; triangulated I 
structures; tubular structures; 
shells; cold-formed members; com- I 
posite members; earthquakes; and 
general provisions & design re
quirements. 

Copies of the volume can be ob
tained for $85 (including shipping 
and handling/$68 for SSRC mem
bers) from: SSRC, Fritz Engineering 
Laboratory 13, Lehigh University, 
Bethlehem, P A 18015 (215) 758-
3522; fax: (215) 758-4522. • 

TUBE DETAILS In minutes 

using ·PLANS & ELEVATIONS· 

with AutoCAD ~J 

OtT 0 

CALL NO" ! 

DETAIL 

OTHER PROGRAMS A V AILA8LE FOR 
DETAILING 

BEAMS. COWMNS. STAIRS. 
PLANS AND ELt'VATIONS. 
BRACINC. CUSSETS. 
MATERIAL MANACEMENT 

Por lnjbrmahon a.bout sav\ng hme 
wdh produchvtty programs from 

COMPUTER DETAILING CORPORATION 
1310 Indu.t,111 BI.d. 
Southlmpton. P A 18966 215-355-6003 

o Y(S, PII!'Uf: lend tnl!fr", STEELCOL(S19 looovt'r m;u~n.tl. and h.l.ndllns.) 
(OI .. .. .wMI \01 ", .. USA ..tc .. MI.OIIty' ...... Jl«bru&ly28, I~) 

NAME COMMNY' ______ _ 

STRtln' ADIU!S6 
CfTYtsrATIl!ZlP· ________________ _ 

--:=========-;;;; 0 MASTUCAIID 0 V&. ,jQ EX' ~T'- 0 C"lICk ENCUlSI:o 

DATI 
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Urban 
Artifact 

A steel trellis design 
provides a contextual 

presence for a new 
performance pavilion 



• 

• 

• 

Anew performance 
pavilion's location in 
Boardinghouse Park, a na

tional historic park located in Low
ell, MA, meant that it needed to be 
more than just a fancy stage. "Our 
goal was to create an urban artifact 
that would help define the park," 
explained Alan Joslin, AlA, an as
sociate with William Rawn Associ
ates, Boston. 

Prior to the construction of the 
pavilion, the site housed a parking 
structure within the increasingly 
popular park. On one edge of the 
site is a canal, and across the canal 
arc a large number of renovated 
mill buildings, some of which are 
open to the public. On the opposite 
edge is the Mogan Cultural Center. 
The design of the park and pavil
ion is intended to create both a lo
cation for local festivals and the
ater and a connecting point 
between the Cultural Center and 
the neighboring mill buildings. 

To satisfy both of these func
tions, the architects designed a 
142'-long structure featuring repet
itive trellis elements. The center of 
the structure is a fu II-sized prosce
nium stage with accompanying 
side stage wings. Flanking the 
structure are arcade-like arms and 
end pavilions that embrace the 
park and create a covered path. 

"We wanted to create an urban 
garden," Joslin explained. And 
given the structure's location 
amidst old, masonry industrial 
buildings, the designers felt that 
wood would be inappropriate and 
instead turned to steel. "The shape 
and the material of the Pavilion is 
evocative of 19th century metal ar
chitecture such as the Crystal Pal
ace and reflects a kinship with the 
industrial and Victorian history of 
Lowell. The detailing, on the other 
hand, offers a direct abstraction of 
ornament which brings a contem
porary freshness to the structure." 

Scaled For People 
The structure itself is divided 

into an upper and lower part. The 
lower SII.!' consists of S" steel pipes, 
while the rest of the structure is 
constructed of 3" x 3", 6" x 3", and 
12" x 3" rectangular tubes. Draped 
over the whole is a grille skin of 

l 
painted perforated sheet metal set 
within steel angle frames that 
cover all elements of the pavilion 
above the S' level. The grille con
sists of :¥,j" open squares and V4" 

connecting supports. 
"We were interested in creating 

a dramatic juxtaposition between 
the area through which people 
move and the ornamental area of 
the structure," Joslin explained. 
"The light and airy part of the 
structure is out of reach, while 
people walk through an area of 
soft curves." The trellis design 
supports plantings of climbing 
wisteria shrubs, which serve as a 

While ",odrm III d(-'sigPl , this exposed 
steel per/orma"ce IIflPilioll IS st.11 etJOCatitJ(' 

of tile late 19t1l cellt II ry illdllst "al p""",I. 
Pilotograpily 101990 Stet'" Roselltl,al 

(Allbllrrrdah', MA) 
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Much of tire pavilioll is covered with a 
perforated she", metal grille paillted "Park 
Service Green ", 

Photograplly @199O Steve Rosellthal 
(Allbunldal., MAl 

sharp juxtaposition to the crisp 
steel structure. The design has be
come so popular that the pavilion 
is now a stop for the local tourist 
trolley. 

The architect designed a series 
of repetitive elements to relate 
back to the repetition found in typ
ical mill structures. "Mill buildings 
are austere buildings with repeti-

16 / Modern Steel Construction I December 1991 

tive window openings. We re
peated a series of bents to establish 
a repetitive element for the pavil- • 
ion. That repetitive quality also 
harkens back to the repetitive qual-
ity of the old Crystal Palace struc-
ture," Joslin said. 

Structural Design 
The base of the structure is a col

onnade of steel pipes cantilevered 
out of the ground and designed to 
be strong enough to resist wind 
loads, according to Peter Cheever, 
P.E., a vice president with struc
tural engineer LeMessurier Consul
tants, Cambridge, MA. The pipes 
are attached to 4' -deep foundation 
piers with 2' -6"-long anchor bolts. 
To accommodate thermal move
ments during erection, the anchor 
bolts were left loose until the upper 
portion of the structure was 
erected. 

On top of each pipe is a shop
welded cap plate with A325 bolts, 
while the base of the steel tubes 
feature a shop-welded base plate. 
In the field, the tubes were 
through-bolted to the pipes. A dec
orative cover was then fastened in 
place to conceal the connection. 

Much of the upper portion of 
the structure was shop assembled 
and transported to the site in large 
sections. "The only field welding 
was for the horizontal struts tieing 
the frames together," Cheever ex
plained. 

"We worked very closely with 
the architect to design the connec
tions. The challenge was to make it 
look right since the structure is 
completely exposed." 

Since the structure is completely 
exposed to sunlight, the structure 
is governed more by thermal 
movement than by gravity load. 
"In the short direction of the struc
ture, rather than taking aU of the 
force in the columns, we used a se
ries of X-braces." Each brace con
sists of four pairs of 1" x 1" bars 
connecting in the center to a deco
rative gusset plate. 

Because there are no architec-
tural finishes, some horizontal 
movement was acceptable. "We 
had to make the frame just rigid 
enough to be stable," Cheever ex
plained. • 

• 

• 





Dramatic Exhibition 
A steel cap conceals the complex connection where two 

different sized tube columns connect with a series of 
arched built-up members 

The heart of tlte museum featurt. .. s (I 
vaulted, exposed steel structural system. 

Top photo by Timothy Hursley, The 
Arlalllsas Office; right photo by Mc Shalle 
Flemillg Studios, Chicago. 

Pew travelers driving north
west from Chicago will pay 
much attention to the new 

brown brick and limestone clad 
buildings that recently sprang up 
in the Motorola headquarters com
plex in Schaumburg, IL. But the 
understated exterior of the new 
Motorola Museum of Electronics 
belies the vibrancy of its interior. 

The 75,OOO-sq.-ft. museum com-
plex consists of four interconnected 
steel framed building structures 
supported on reinforced concrete 
substructure. While three of the 
buildings feature conventional 
braced steel beam and column con
struction, the fourth building con-
tains a dramatic exposed structural 
system that includes steel tubes 
and arched built-up sections. 

"The design of the main exhibit 
hall started as a spaCial concept," 
explained William Ketcham, AlA, 
project architect with Booth / Han-
sen & Associates, Chicago. "We 
wanted something special both ar
chitecturally and structurally-not 
just a black box." The architect's 
solution was an arched ceiling to 
break up the scale of the space. 

Steel Arches 
"The main architectural as well 

as structural feature of the mu-
seum complex is its main exhibit 
hall consisting of a 48' center bay 
flanked by two 34' lower side bays 
for a length of 290'," explained 
Wing L. Lam, P.E., S.E., a principal 
with Martin / Martin, Inc., Chicago, 
the project's structural engineer. 
The center bay ceiling is a "quarter
barrel" vaulted exposed steel struc-
ture with an individual bay ex-
pre sed as a dome. "The two side 
bays adjacent to the center bay 

• 

• 

were conceived as six 48' modular 
cylindrical quarter-barrel shells, • 
positioned in a row," Lam "'lid. 

"The curves in the building are 
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not just decorative, but are also 
functional," added Shankar air, 
P.E., PhD., a former principal with 
Martin/ Martin's predecessor firm, 
KKBNA. 

At each corner of the 48' x 48' 
center bay are 18"-<liameter, Sched
ule 120 steel pipe columns. Fram
ing diagonally between these col
umns are built-up steel arches. "To 
maintain the architectural concept, 
another set of steel arches was in
trod uced on grid lines in the east
west direction," Lam said. "In the 
north-south direction, W30 x 99 
steel beams were used to define a 
barrel structure boundary and to 
serve as gravity and lateral load re
Sisting structural components." 

Complex Connections 
"The most difficult part of the 

project was working out the con
nections where curves in different 
planes come into a single mem
ber," Nair said. 

Because the slopes of the arches 
framing into the columns varied, it 
was necessary to maintain a con
stant vertical dimension. Because 
stresses were greater at the center 
of the arch, the depth of cross-sec
tion was variable, thus requiring 
the use of built-up sections instead 
of standard wide flanges. The arch 
is I-shaped in cross-section and 
consists of a :>'4" web and 1" x 11" 
flanges shop-welded together. 
Arch-to-column connections were 
field welded. 

Fabricator of the 530 tons of 
structural steel used in the project 
was AI member Zalk Josephs 
Fabricators Inc. 

At the apex of the arch and the 
mid-point of the beams, a 16"-di
ameter teel pipe stub was posi
tioned to receive loads from the or
thogonally erected framework of 
the main roof. W18 x 50 roof 
beams are located 2'-2" above the 
arch crown point and slope down 
from the main bay centerline at V4" 
per ft. A 6"-<leep, 14 gage steel roof 
deck spans 24' in the north-south 
direction and carries the roofing 
and snow load to the W18 roof 
beams. Total height of the steel 
framing from the support on the 
concrete substructure to the steel 
high point was approximately 45' . 

A" arch over t1J(~ mam mtrmrct to /I,c museum, as well as a series of arches atop the 
exll/b" hall, ,,"', at the exposed structural system urside the mam hall. 

Pilotos by Timotily t [ursley, Tile Arl"lIIsas Office. 
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The roof beams also are sup
ported by 16"-diameter steel pipes 
extending from the top of the 18"
diameter pipe columns. 

"The horizontal thrust of the 
arches is resisted by a system of 2"
diameter solid steel tie rods with 
clevises placed orthogonally on 
grid lines," Lam said. Sagging of 
the rods is prevented by the use of 
aesthetically patterned ~"-diame
ter sag rods off of the arches. 

"Side bays of the main exhibit 
hall were framed using 6"-deep 14 
gage steel roof deck spanning east
west and supported by vertically 
curved 6 x 4 x 1/ 2" angles at each 
end," Lam said. "Tubular steel col
umns 10" x 2" spaced at 6' on center 
provide vertical support for the an
gles along the exterior walls. Vari
able length angle hangers off W30 
beams supporting curved 6 x 4 an
gles on the interior provide space 
for modular clerestory glazing pan
els. " 

• 

• 

• 
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Rigid frames positioned on grid 
lines within the side bay area and 
spaced at 48' on center provide lat
eral stability for individual bays. 
The longitudinal W30 beams pre-
viously mentioned rigidly connect 
to the 18" diameter columns to pro
vide structural stability in the 
north-south direction. 

Truss Conceals 
Mechanical Ducts 

The architectural design of the 
project included a 48' -wide glass 
entrance set back 22' from the 
curtainwall exterior. In addition to 
supporting the fa scia and interior 
stone cladding, the structure above 
the entrance needed to accommo
date an irregularly shaped major 
mechanical duct. The solution was 
to introduce a 48'-long steel truss. 
"Designed as a combination verti
cal and horizontal truss and a hori
zontal beam, this structure carried 
all of the direct loads along with 

, . .. ' .... .. , ... ~ 
-. 

.-- w __ ) 

. '· t' ... ~. 

-r 
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"With a project 
schedule this tight, 
RAMSTEEL was the 

yet powertul graphical 
modeler has engineers producing 
building designs in one day. 

---. -- _. . .• 
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. Rapid input and takeoff options 
lacilitate multiple system 

. Break into the LRFD competitive 
edge with lull ASD vs. LRFD 
comparisons at the click of a button. 

RAMSTEEL, the only PC based 
product automating gravity analysis, 
design and drahing of single as well 
as mul~ple level steel structures from 
roof to base. 

= F 
S TEE L 

For IOOTe In/onnalion I~00-726·7789 

Ram AnalYSIS 
55 Independence Circle, SUite 201 
ChiCO, Calilomla 95926 

torsion induced by them," Lam ex
plained. As a result, a very stiff 
structural element was created 

I 
with a 13' vertical depth and 2'-3" 
horizontal depth. The top chord 
consists of W24 x 68 members and 
the bottom chord consists of Wl0 x 
49 members. 

I The remaining portions of the 
museum complex are steel framed 
structures with wide flange col
umns and beams, and LH-series 
and K-series joist framing. Roofing 
is supported on 11,2" or 3" steel roof 
deck, with the deeper metal deck
ing used to create a curved panel. 
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A 48'-10118 truss 
Sllpports tile glass 
ellfry«1fly while also 
concealing an irregularly 
shaped Ulecilallical dllct . 

• 

Pllotos by Me Silalle 
Flemi"8 Studios, Cllicago. • 

Each individual building has a sys
tem of X- or partial X-bracing with, 
respectively, steel rods or double
angle members providing lateral 
stability. 

Because the structure is located 
in a l00-year flood plain, a special 
foundation was designed to accom
modate the high water table. "We 
needed to have enough dead load 
to counter uplift force," Lam ex
plained. The solution was to design 
a foundation mat filled with 411.1' of 
stone aggregate to counter the 
water pressure. On top of the ag
gregate is a 5" concrete slab. • • 
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ltle Monokote' quatity you've come to know 
is now available in a whole family of spray
applied, cementitious fireproofing products. 
Every family member is tough . Every one 
provides a hard, durable surface that resists 
damage, bonds tenaciously and performs in 
place. And all Monokote products receive the 
same high level of technical support 
Monokote is known for - an essential factor 
in today's complex and tough construction 
environment. They're easy to handle, easy to 
apply, and there's no better way to get UL 
Classified fire protection - all from a single 
source. Meet the family: 

Monokote Type MK-6: Fast, low-cost gypsum
based protection for interior concealed 
structural steel. 

Monokote Type Z-106: Medium-density, 
cement-based protection used in exposed 
interior areas (elevator shafts, parking 
garages). 
Monokote Type Z-146 : High-density, concrete
like protection for use in areas exposed to 
high impact and climatic changes 
(warehouses, manufacturing). 
Monokote Type Z-3306: Fire barner 
protection for foam plastic insulation (freezers, 
conditioned atmosphere storage). 
Monokote Acoustical Plaster Type AK-1 : 
Fire protection . sound control, aesthetics and 
excellent light reflectance (hotels, terminals, 
convention centers) . 

The Monokote fami ly. 
Toughness you can't hide. 

GRACE 
Consfruchon PrOClucfs 



. ~ 
I 

Variation On 
Tradition 

The design of this building is 
sensitive to its function as both a 

center for worship and for the 
performing arts 

24 1 Modern Steel Construction I December 1991 

While the designers of a 
new 33,395 sq. ft. chapel 
and performing arts cen

ter for Northwestern College in Or
ange City, lA, chose traditional 
steel and concrete construction for 
much of the building, they opted 
for an exposed steel roof truss in 
the chapel itself with dramatic re
sults. 

"Our choice was primarily based 
on the economy of steel, but we 
also were greatly concerned with 
aesthetics," explained Dave 
Duimstra, AlA, project manager 
with RDG/Bussard Dikis, Inc., Des 
Moines. 

• 

• 

The chapel is the setting for both 
daily religious services as well as 
performing arts events and seats 
1,000 and is connected to classroom 
and rehearsal buildings. The exte
rior of the building is clad in red 
brick and the roofline slopes down 
and outward in a contemporary ad
aptation of the traditional "Dutch 
kick", an appropriate touch given • 
the Dutch heritage of the area. like-
wise, the chapel's entrance recalls 



• 

• 

• 

the flying facade so often used in 
traditional Dutch architecture. 

The chapel's interior has a very 
traditional church layout-a cruci
form form with a long nave and a 
peaked roof. A marked point of 
departure occurs at ceiling level, 
however, where brightly painted 
steel trusses are left exposed. The 
trusses are constructed of steel 
pipes spaced 20' apart and span
ning SO', according to Terry Shuck, 
P.E., of Shuck-Britson, Inc., Des 
Moines, the project's structural en
gineer. The top chord of the truss 
are 8" pipes, while the bottom 
chord and webs are 6" pipes. 

Round Shapes Create 
Finished Look 

Pipes were chosen instead of 
tubes as being more compatible 
with the entire feel of space, which 
also features a large pipe organ 
and a substantial amount of pipe 
railing, as well as round columns. 
"Also, the pipes create a more fin
ished effect than would a series of 
angles and tees," Shuck said. 

An alternate considered was a 
wood joist system, but because the 
trusses would have had to have 
been closer together than with the 
steel system, it would not have 
provided as dramatic an appear
ance. Another alternative consid
ered was a conventional steel truss 
system, but that would have re
quired a wood finish to meet the 
project's aesthetic requirements, 
and that would have been more 
expensive. 

Easy Connections 
"Connections were not a prob

lem with the pipe. We split the 
pipe and used welded plates be
tween them," he explained. 

The pipes were connected to the 
~" circular plates with fillet welds. 
Running perpendicular and at
tached to the top of the trusses are 
12" x 8" steel tubes, and attached to 
the top of the tubes with threaded 
steel studs are wood blocks. The 
wood roof deck was then nailed 
into the wood blocks. Maximum 
load on the steel pipes is 100 kips. 

The designers had considered 
using wood , but given the re-

The chapel's exterior rtifltcts tile community's Dutch heritage, while tht interior hns a 
lradiliollal cllUrch laYOIlI-blll will, Ihe added /wisl of sllbslllllllllg trpostd slffl trusses 
for more traditiorral wood or stone architecture. 
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SCHOOLS 
CANOPIES 
AIRPORTS 
CONVENTION CENTERS 
STADIUMS 
INSTITUTIONS 
AUDITORIUMS 
CHURCHES 
SWIMMING POOLS 
PRISONS 
THEATRES 

• Provide structural and ceiling mate
rial all In one architectural element 

• Provides long spans without 
mid-span fastening 

• Wide choice of depths and design 
thicknesses 

• Ideally sulled to anv type 
construction 

• Presents a uniform ceiling with no 
Irregular gaps 

• Design with our acoustical treatment 
to achieve state-of-the-art solutions 
to sound control 

• Blend control-use acoustic and 
non-acoustic panels together 

ECONOMY THROUGH SELECTION 
• Roof Deck • Plated Deck • ComposHe Deck 

MINIMUM MAINTENANCE 
FAST ERECTION 

THE CHOICE IS YOURSI 

FOR INfORMATION, CONTACT 

EPIC® 
f J 

Eleven Talbot Avenue. Rankin PA 15104 
PHONE. 4121351-3913 

FAX; 4121351-2018 

TIle rOlllld shape of Ih, sleel pipes presenls a finished archilecillrallook Ihal also 
,mpiUlsius Ihe design of Ihe chapel's large pipe orgall. 

quired spans, steel was substan
tially less expensive and also 
stopped the structure-which is 
used for secu lar entertainment
from looking "too much like a 
church." 

Dynamic Repetition 
"The repetitive steel arches refer 

to a church form while also creat
ing a very dynamic expression of 
space. Also, people have com
mented on steel's substantial feel
ing of strength," Duirnstra said. 

That desire for a strong image 
also is apparent in the choice of 
columns. "We normally would 
have used steel columns, but the 
architect wanted something that 

would look more massive, so we 
went with 20" diameter concrete 
columns," Shuck explained. 

On the east side beyond the col
umn line is a wall with a substan
tial number of windows. To sup
port this window waU, the 
engineer designed a secondary 
steel system. Spanning between the 
exterior wall and the columns are 
W16 x 26 steel beams, which sup
port W16 x 31 beams running 
within the wall. Between the win
dow openings are W8 x 10 steel 
members, with the top lintels 
formed with 3" tubes. 

Acoustic requirements of the 
$3.3 million center were met by the 
high wood ceiling and the gently 
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curved balconies running around 
the entire perimeter o( the chapel. 
Each balcony segment protrudes 
slightly further than its predeces
sor, improving acoustics while also 
reducing the visual size o( the 
space to a more human sca le. 

Award-Winning Design 

COImecliotJs were created by cOmJecl;'lg tile pipe to~" circular plates witll fillft 
welds. Aline/red to the top of tire trllsses nre 12 " x 8" steel tlllres, which slIpport tire wood 
roof deck. 

"Finished and in active use, the 
structure succeeds in unifying this 
wide range o( user needs," wrote 
Iowa Architect in its description 
the structure after it won an Iowa 
Chapter AlA Design Award. "The 
completed chapel ably (ulfills its 
dual purpose, offering an appro
priate setting (or daily religious 
services as well as a center (or per
forming arts. Its cruciform plan 
and traditional seating arrange
ments inspire the reverence of reli
gious devotion, whi le the magnifi
cent space both enhances this 
spiritual qua lity and makes for su
perb acoustics." • 

The All New 

Jobber III 
The BEST & Fastest Feet! Inch/ Sixteenths Engineering 
Calculator with easy Decimal & Millimeter Conversion 
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The only Calculator with the revolutionary Jobber III Patented OIlS Keyboard 
that can reduce entry errors up to 50 % and cut calculating time by 200 %. 

The All New Jobber III Dimensional Calculator Features: 
* Quickly Add, Subtract. Multiply, & Divide feet, inches & sixteenths! 
* Easy to use Trig functions with fast solutions to right or oblique triangles & circ les without 

complicated chans or tables automaticallv in all modes! 
* Solve right triangle Bevel-S lope-Rise & Runs instantly for diagonals,stringers, & rafters ! 
* Powerful 8 Bit Processor with 4 Memories (Memories retained even with power off) ! 
* 1000's Sold to Detailers, Engineers, Draftsmen, Architects & Layout men! 

Reg. Price Special Order Toll Free 
$129.95 $99.95 +53.00 S&H 1·800·635·1339 
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Dramatic 
Juxtaposition 

• 

A" exposed framework of steel tubes a"d "odes will be pai"ted black, whil, tI .. m,tal 
deck above tile tubes will be painted white. The lamella space frame is remir';SCftrf of old 
Europea" libraries, but the traditional wood structure Jzas beetl translated i"to more 
modem materials. 

Photo by Me Sh"", Fleming Studios, Chicago. 
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The reading room 
atop a new law 
school building 

features an 
exposed steel 

tube space frame 
painted black to 
contrast with a 

white metal deck 

Because the new building for 
Chicago Kent College of Law, 
Illinois Institute of Technol-

ogy, needed to be able to adapt to • 
changing program requirements, 
the designers chose a steel frame. 
And since image is almost as im
portant as function for a law 
school's recruitment efforts, the de-
signers opted to make a statement 
by exposing part of the frame. 

The 10-story, nearly cubical 
structure contains classroom space 
on the three lower floors, leasable 
space on floors four and five, and a 
library on the upper five floors. At 
its top is an imaginatively designed 
lamella space frame above a read
ingroom. 

Gothic Expression 
"The reading room is not just for 

the law school, but also will host 
events for the UT campus," ex
plained Margaret Lehto, AlA, proj
ect architect with Holabird & Root, 
the Chicago-based architect and en
gineer on the project. The 32' -high 
room features millwork for the first 
15', then a band of drywall and 
translucent windows, and finally 
an exposed steel structural element. • 

"We didn't want a skylight, both 
because the sunlight might damage 



• 

• 

• 

reading material and because of 
concerns about glare," Lehto said. 
Instead, a space frame of steel 
tubes and nodes was designed in 
an updated Gothic configuration. 
"The diamond pattern is reminis
cent of what you might find in old, 
European libraries, but we trans
lated it from wood to more mod
ern materials," she explained. The 
diamond pattern also is expressed 
in various other parts of the build
ing, such as on the terrazzo floor 

tiling and the atrium railing. 
The space frame is topped with 

a metal deck, which also will be left 
exposed. The metal tubes are being 
painted black, while the deck will 
be painted white, creating a dra
matic juxtaposition. 

The space frame consists of 10" x 
2" x W' tubes with nodes made of 
3"-diameter extra-strong pipes, ac
cording to icholas Bilandic, P.E., 
director of civil and structural engi
neering at Holabird & Root. The 

Tire lO-s 'ory bUlldi"g will co",.i" 
classroom space on the lawer tlm!f! floors , 
leasnble office space all the "ext two floors , 
."d a library 0" 'lie IIpper five floors . 

Plloto by Peter Fish Studio, l"c. 

columns, which are formed with 
two parallel tubes, are bent near 
the top to provide a clerestory, 
while the rest of the members are 
straight, with changes in the eleva
tion occurring at the nodes. "The 
double tubes are strictly an archi
tectural feature," Bilandic said, 
and the weight could have been 
accommodated by simply using 
heavier tubes. The frame has a ra
dius of 36'. Lateral thrust on the 
roof structure is taken by adjacent 
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• u.s. made steel 

• Wide·range manufacturing 
capabilities 

• Weathering steel: CORTEN X 

• Guaranteed full traceability 

• In·house lab testing 

• Certification 

ST. LOUIS SCREW & BOLT COMPANY SINCE 
1887 
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6901 N, Broadway/St. Louis, MO 63147/(314) 389·7500 

FAX, (314) 389·7510 
Toll Free, 1·800·237·7059 
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• 
framing members. 

The rest of the building is a con
ventional steel braced and mo
ment resisting frame, though occu
pancy requirements-including a 
centra l atrium-forced the engi
neers to design an eccentric core. 
Braces are concealed in the eleva
tor core, stairwells and utility 
rOOms. 

Exterior columns rest on foun 
dation walls at grade and interior 
columns bear on foundation cais
sons. 

High Strength Steel 

The space frame consists of 10" x 2" x 14" tubes with nodes made of 3" -diameter 
ext ra-strong pipe. The frame has a radills of 36" and lateral thrust on tltt roof structure ;5 
takeu by adjacent framing members. Photo by Me Shane Fleming Studios. 

All steel members in the build
ing are A572 Grade 50 steel. "We 
used high-strength steel to reduce 
the weight of the building and to 
make erection easier," Bilandic 
said. He estimated that using A572 
instead of A36 steel reduced the 
steel weight from 20 Ibs./sq. ft. to 
18 Ibs./sq. ft. The structure used 
2,200 tons of structural steel. Steel 
fabricator was AlSC-member Zalk 

+ + + + 
Individually, SDS/2 software modules are leading edge technology. 

Together, they add up to the only fully integrated steel fabrication system available anywhere. 
Start with a single module or more. SDS/2 is the one system that can grow with your future needs. 

Engineering, Analysis 
and Design Module 

Estimating Module 

CEgl'f~DIIIIII 
"First in ... Sohware. Service, Solutions" 

Production Control 
Module 

Call today ... 800·443·0782 402·476·8278 

l ' I I 
:tl 
I I 

~ i4i .I~i---. .. 
CNC Interface 

Module 
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Josephs Fabricators, Inc. 
Bilandic reports that vibration 

and deflection were controlled by 
utilizing a composite deck slab 
with sheer connectors. 

Columns range in size from 
W14 x 90 to W14 x 455, with the 
exception of one area framed with 
W21 x 402 columns. "We omitted 
one row of columns to accommo
date the main entrance, and in that 
area we have a Special Moment 
Resisting Frame," Bilandic ex
plained. 

The floor beams are W24 x 76 
wide flange sections. The first four 
floors of the structure are designed 
for 100 psf live loads, while the 
upper six floors are designed for 
150 psf. 

Accommodating The Future 

brary to expand down to the fifth 
floor. 

Beam spacing on the upper 
floors is 6'-8" in response to the 
compact spacing of library stacks. 
Beam spacing on the lower floors is 
a more conventional 13'-4". Floor
to-floor height is 14', in part to ac
commodate extensive electrical 
conduit. "Todays education build
ings require a tremendous amount 
of wiring," Lehto said. "This build
ing is very advanced electronically. 
On the first floor alone, there are 
almost four miles of conduit, all in 
the floor slab." 

The columns supporting the space 
frame are formed witlt two paraUel tubes 
betlt "ear the top to form a clerestory. 

Currently, floors four and five 
are intended as commercially leas
able space, but ultimately the de
sign calls for classrooms to expand 
up to the fourth floor and the li-

"A steel frame was chosen be
cause it provided flexibility to 
change the use of interior space in 
the future," Bilandic said. In addi
tion, the lighter weight of a steel 
structure compared to a concrete 
structure reduced foundation costs. 
"Steel also allowed us to have 
longer spans, which meant fewer 
intrusive columns. There was a 
better payback with steel." • 

Try North America's most widely used 
Automated Steel Detailing & 
Fabricating Control software 

FREE for 60 days ••• 
Customer must cover training ellpenses_ Minimum equipment requirement : 

286 PC, 1 Meg Memory, HI Plotter 

OFFER LIMITED BY AVAllABLlTY 

1 800 4 S 6 7 8 7 5 
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Working together, AISC and CNA 
help keep losses under control 
to keep your premiums down. 

The A1SC business insurance program offers 
you a very important benefit: A loss control 
pr gram that not only helps keep premiums 
down, but also is available at no extra cost. 
Only the close working relationship between 
the CNA Insurance Companies and A1SC makes 
this possible. 

By listening to your association, we 
understand the risks of the structural steel 

fabricating business. As a resu lt, th NA 
Insurance Companies can offer you a loss 
control program that may help redu e injuries 
and may ultimately reduce premiums. We are 
proud to say this program has been endorsed 
with the A1SC "Seal of Approval:' 

Take advantage of this compreh nsive 
insurance program designed especially for and 
endorsed by A1SC. Call l-SOO-CNA-6241. 

U,~','.~~ CNA 
,-- For All Ute Commiunents You Make-
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Monumental 
Stair Design 

Tenant modifications were simplified 
by the structure's existing steel frame 

By Nancy B. Goldberg, P.E. 
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When the law firm of Duane 
Morris & Heckscher 
planned their move into 

One Liberty Place, one of 
Philadelphia's most prominent of
fice buildings, they had a specific 
program in mind--{)ne that in
cluded projecting an image of en
ergy and activity to visiting clients. 

The firm's separate practice 
groups were scheduled to occupy 
more than 200,000 gross sq. ft . late 
in 1990 on seven Ooors of the 60-
story structure, which had been 
completed three years earlier (see 
MSC Issue umber 2, 1987 and 
MSC November-December 1990) . 

After evaluating a number of al
ternative solutions, the project's ar
chitect/ engineer / interior designer, 
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The Kling-Lindquist Partnership, 
Inc. (TKLP), establis hed that a se
ries of monumental communicat
ing stairs within the public lobby 
spaces would best convey this feel
ing of directed energy. 

While clea rly meeting the pro
gram, the stairway proved to be a 
monumental structural design 
challenge. The exposed steel, open 
riser, cantilever design, combined 
with unique vibrational cri teria 
and retrofit constructability re
quirements, created a situation 
where serviceabili ty was of crucial 
significance. Although many engi
neers shy away fro m the design 
challenges associated with the "un
predictable" nature of stairs such 
as these, TKLP recognized an op-

... 

portunity for their structural engi
neers to apply sophistica ted static 
and dynamic analyses to develop a 
defini tive solution for the stair. 

Each of the two pairs of monu
mental stairways connect three 
floors of the law firm . Floor open
ings of 16' x 25' penetrate the exist
ing framing of four floors (39, 40, 42 
and 43) adjacent to the east exterior 
wa ll as shown on the fl oor plan . 
The addition of the new stairs re
quired reinforcing the existing 
structure and accessing existing 
connections, both of which were fa
cili ta ted by the original building 
fra me being steel. 

The stairs, each with two 5' -wide 
runs and a 5' x 11 ' landing, cantile
ver out 20', floating in the floor 

I 

\ 
0 
w 

38lh & 41 , t 

FLOORS 

While the law firm was the first tena"t 
to occupy tllese seve" floors, their 
modifications were made three years after 
the blli/dillg was completed. However, 
si"ee the blli/di"g was steel·framed , 
modifications to accommodate Ihe stair 
opel/jugs were easily and i1lexpensively 
made. 

Pilato opposite by Robert Miller. 

Modern Steel Constructio n I Decemocr 199 1/ 35 



Remember the last time 
a project cost what 

you estimated? 
Steel 2000 lets you estimate it 
like you build it - every time. 
An automated steel fabrication 
management system that moves 
your project through virtually 
every phase of production. Steel 
2000 works hard for your company, 
saving staff time and earning 
higher profits. 

customized. it learns exactly what 
it should know about your plant 
to handle every detail of a job. 

While Steel 2000 works hard, 
it 's easy to use. In fact, why not 
see for yoursell. Just call and 
we'lI send a demo diskette. Or visit 
Steel Service Corporation. the 

multi·plant coml>any 
where Steel 2000 was 
developed and is used 
every day to make sure 
projects are est imated 
exactly as they are built 
- every time. 

Developed by fabri
cators for fabricators , 
Steel 2000 knows almost 
as much about your 
business as you do. And 
because the system is 
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Structural Material Sorter Ver. 3.0 

A series of programs 
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steel fabricators 

manage material. 
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• Reduces labor - Increases accuracy. 
• Automatically computes weights, surface 

areas, bolt counts and lineal totals. 
• Quickly sorts lists Into proper order. 
• Produces optimum length-cuning lists from 

in-house stock, vendor's stock or the best 
combination of each. 

• Provides shipping lists based on piece
mark sequence. 

• Tallies material costs, shop hours and field 
hours for easy estimating. 

• Uses simplified terms so non-tech person
nel can operate with ease. 

• External Data Interface can import existing 
computer·based material lists. 

• Call today for a FREE demo kit, Including 
the full system's operator's manual! 

E.JE. INDUSTRIES. INC. 

COMPUTER SOF'TWARE F'OR STEEL PROF'ESSIONALS 
287 Dewey Avenue Washington, PA 15301 (800) 321 ·3955 
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opening. The rails of the stair are 
solid wood supported from the 
stringers by :Y4"-diameter steel bar 
pickets. At the entrance to each 
stair, 6"-diameter steel newel posts 
sport a brass cap bearing the law 
firm's logo. 

The stairs were located adjacent 
to the exterior curtain wall offering 
exceptiona l views of the city's sky
line. However, psychologically, 
this view, when combined with 
the light, open stair deSign, had 
the potential for creating a situa
tion where the perception of 
movement or vibration would be 
very intimidating. It was therefore 
critical that vibration perception be 
maintained at acceptable levels. 

Due to the fact that these stairs 
were tenant modifications to an 
existing building, it was desirable 
to simplify as much as possible the 
stair connection to the floor struc
ture. Rather than using a compli
cated, "rigid" stringer connection 
to stiffen the stair frame and re
duce perceptible vibrations, the 
stiffness of the stair itself was de
signed to control the vibration. 

Computer Analysis 
A computer analysis was per

formed with Celestial Software's 
Images 3D program using a model 
that accounted for each principal 
element of the stair. The properties 
of each tread , the framing mem
bers of the middle landing, and the 
stringers were incorporated into 
the computer model. All interior 
stair connections were considered 
fully fixed . The weights of aU the 
miscellaneous materials, including 
the handrails, their supports, and 
the pickets, were included in the 
calculations. 

Several different load combina
tions of varying magnitudes, direc
tions, and points of application 
were applied to the stair model to 
analyze the stair's static displace
ments, and thus the system stiff
ness. With regard to dynamic anal
ysis and vibrational concerns, a 
modal analysis was performed to 
determine the mode shapes, fre
quencies (eigenvalues), and time 
period of the stair model. Stringer 
support conditions of varying de
grees of fixity were investigated to 
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STRINGER CONNECTION DETAIL 

establish their effect on vibration 
and stiffness. When the results of 
the pinned-end support analysis 
proved that this stair model satis
fied the design criteria as well as 
the other support conditions, the 
stair and its connections were de
tailed. 

An integral part of the design 
process involved an independent 
dynamic evaluation for vibration 
perception by the Boston firm of 
Acentech, Inc., acoustical and vi
brational consultants. This evalua
tion indicated that the stairs "may 
be expected to vibrate predomi
nantly at a frequency of about 4 Hz 
and that a person walking on these 
stairs may be expected to generate 
vibrational velocities that do not 
exceed 0.21" per second in the ver
tical direction and 0.44" per second 
in the lateral horizontal direction." 
It was determined that these values 
were within acceptable limits for 
vibration perception. 

Connection Details 
The stringers are IS"-deep chan

nels with ~"-thick coverplates. The 
concrete diaphragms of the treads 
and landing promote the lateral 
stiffness of the stringer pairs. Shear 
studs installed at each side of the 

treads and landing transfer hori
zontal shear forces from the string
ers to the diaphragms. Within the 
stair framework, full and partial 
penetration welds assure continu~ 
ity at the member-ta-member con
nections even though the connec
tion forces are generally small in 
magnitude. 

The connection from the string
ers to the steel floor framing is de
tailed as a pinned end simple seat 
connection. The detail consists of a 
2" x 4"-steel bar extending from the 
end of the stringer with a plate I 
bearing on the floor beam. The I 

steel bar and its welded connection 
to the stringer are designed to re
sist axia l, shear, and flexural forces 
imposed by the stair and the inter
nal connection eccentricities. The 
loads transferred to the beam are 
concentric vertical loads and hori
zontal forces resulting from the 
couple generated by the cantilever 
geometry. The horizontal forces 
are, in turn, transferred to the slab 
diaphragm. 

Nalley B. Goldberg, P.E., is a proj
ect stmctllral ellgilleer with The 
Klillg-Lilldqllist Partllership, IIIC., a 
lealfillg architect lire, ellgilleaillg, illte
rior desigll , alllf COIISllltillg firm head
qllartered ill Philadelphia . • 

AEC SOFTWARE 
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Quality· Atl'ordable 
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Call or write for a free caIalog. 
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For over 40 years, Con-lux 
primers have been the basIs for 
lasting relationships • From steel fabricators to 
architects, from engineers to 
owners, professionals trust Con-
lux to provide the ultimate 
barners against corrOSion Why? 
Because Con-Lux heavy duty 
primers and topcoats have earned 
thiS trust With proven field 
performance on a wide variety of 
steel structures ranging from 
bridges to 011 rigs, sewage 
treatment facilities to speCialized 
architectural proJects, and bulk 
storage tanks to skyscrapers. 

And when you specify Con-Lux, 
you are not only protecting your 
steel With the ultimate barner 
against corrOSion, you are forming 
a lasting relationship With the 
enVIronment. Con-Lux embraced 
the enVIronmental Issue and has 
been prodUCing low VOC, lead-
and chromate-free" performance 
Oriented" coatings long before • the enVIronment and VOC 
compliances became a popular 
Issue. The coatings you specify 
today already have years of 
proven field performance 

Most Importantly, With Con-lux 
there are no barners to service. 
Fast, responsive shipments from 
a fully stocked warehouse are but 
one of the many ways we work to 
maintain a lasting relationship 
With our clients. 

So for a long-lasting barner that 
both protects your structure and 
preserves the enVIronment 
Without saCrifiCing performance, 
call Con-Lux 

"Engineered Products 'or Heavy Duty 
Industrial and Commercial Protection· 

Cal-LII 
Con-Lux, Coatings, Inc. 
226 Talmadge Road, Box C • Edison, NJ 08818-0847 
Phone: 908/287-4000 
FAX: 908/287-9288 



NEW C 0 A T N G PRO 0 U C T S 

• Fast-Drying Coating 
Meets Air Standards 

T nemec Co. has introduced the 
Series 75 End ura-Shield, a 

semi-gloss high-build aliphatic 
polyurethane enamel that con
forms with current air pollution 
regulations. This fast-drying, high
performance coating is highly re
sistant to abrasion, corrosive fumes 
and chemica l contact. Series 75 can 
be applied in a single coat with 
compatible primers to meet fa st 
track scheduling and provide 
lower overall costs. Long-term 
color and gloss retention make the 
product ideal for both bridges and 
exposed a rchitectural applications. 

The company also is offering 
new free literature on their zinc
rich primer for steel, Series 90-97 
Tneme-Zinc. This moisture-cu red 
polyurethane primer is electrically 
conductive and there fore offers 
better galvanic protection than 
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IT IS FUN TO 

DESIGN STEEL 
CONNECTIONS 

USING 

DESCON 

AN EASY TO USE SOFTWARE PACKAGE 
FOR YOUR PC 

25 TYPES OF BEAM TO COLUMN 
CONNECTIONS, BEAM SPLICES AND 
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INCLUDED 

FOR INFORMATION CALL OR WRITE TO: 

OIiNITECH ASSOCIATES 
P.O. 90X 7581 

BERKELEY. CA v.4107 
415-658-8321 

other organic coatings. Containing 
83% metallic z inc dust by weight in 
the dry applied film , the product 
meets the requirements of SSPC-PS 
12.00. 

For more information on either 
product, contact: Tnemec Co., lnc., 
Box 411 749, Kansas City, MO 
64141-1749 (816) 483-3400. 

High Performance 
Coatings 

CON-LUX Coatings, Inc., has 
been expanding its line of sol

vent-borne and waterborne archi
tectural and maintenance products, 
heavy duty corros ion resistant fer
rous and nonferrous meta l prim
ers, and chemica l-resistant coa tings 
for more nearly 45 years. Products 
include specia lized VOC compliant 
alkyd and epoxy primers engi
neered with extended recoat win
dows, waterborne and solvent
borne z inc rich primers and high 

The Best Selling 
Civil/Structural Program Since 1987 
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P.o . So. 14676 
Fremont, CA 94538-4676 

4151226-8857 
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build, surface tolerant coatings. 
CON-LUX's adva nced high solids 
formulations are designed to re
duce the cost per mil per sq. ft., 
rather than just the cost per ga llon. 

For more information, contac t: 
CON-LUX Coatings, 226 Talmadge 
Road, Box 847, Edison, NJ 08818-
0847 (908) 287-4000. 

Cold Galvanizing 
Prevents Rust 

Z.R.C. Cold Galvanizing Com
pound is designed to prevent 

rust and rust creepage on ferrous 
and nonferrous metal surfaces. It is 
a corrosion resistant, liquid coating 
that contains 95% zinc in a dried 
film and provides true ca thodic 
protection through galvaniC action . 
According to the supplier, the 
product is recognized as the equiv
alent of hot-dip galvanizing and it 
can be applied by brush, roller, or 
spray . It makes galvanizing as easy 

SAVE TIME AND MONEY 
CALCULATE CONNECTIONS 

with CONNECT ' version 3.5 
Software and Data Base 

for IBM PCs and Compatibles 
Proven , easy to-use, moderate price 

DETAllERS, STRUCTURAL ENGINEERS 
design, document, check: 

Framed Beam Connections 
Seated Beam Connections 

Eccentric Connections 
Connections in Tension 
Moment Connections 
Hip and Valley Details 

Oblique bracing with Setbacks 
Web Stiffeners 
Triangulation 

and more. 
Print a hard copy of calculations 

and/or save on disk. 
Updated to AISC 9th Ed . 

Demo package available. 

Write or call today: 

Hess Technical Services 
2389 Mill Grove Road 
Pillsburgh. PA 15241 

(412) 831-2010 or (412) 833-7525 
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ARKANSAS 
SAVES YOU 

TIME 
LABOR 
MONEY 

WITH WF BEAM 
CUSTOM SERVICES: 

CAMBERING 

T 
..L 

TEE-SPLITTING 

· . · . · . 
DRILL & COPE 

I 
END MILLING 

• -CUT-TQ-LENGTH 

AA 
o 0 

STORAGE. TRANS-SHIP 

ARKANSAS STEEl PROCESSlNG. INC. 
ARMOREL. AR 72310 

A FUlL·SEIMCE STRUCTURAl 
STEEL PROCESSING CENTER 

NEW COATING PRODUCTS 

as painting and can also be used to 
repair hot-dip galvanizing and for 
rustproofing welds. Z.R.c. with
stands more than 3,000 hours of 
salt-spray testing and resists inter
mittent dry heat to 750 degrees F. 

For more information, contact: 
ZRC Prod ucts Co., 21 Newport 
Ave., Quincy, MA 02171 -9975. 

Zinc Silicate 
Compound Protects 

Structural Steel 

I norganic Coatings, Inc., has in
troduced IC 531, a high-ratio 

zinc silicate for the protection of 
structural steel. This ASA-devel
oped formula is based on water
based zinc silicate technology intro
duced in the 1940s. While these 
early low-ratio formulas offered 
unparalleled corrosion protection
many applications are still in place 
today and in excellent condition
they required post-cures or long 
self-cures and application was 
often difficult. The new high-ratio 
formula provides the same perma
nent corrosion protection, but with
out the curing and application 
problems. When IC 531 is dry, it is 
cured. It is insoluble, has excep
tional hardness, and can exceed 
1,000 p.s.i. pull testing. Whether 
topcoating or shipping it as a sin
gle-coat system, it provides pre
viously-unheard-of production. In 
addition, the coating is water
based, has zero VOCs, cleans up 
with water, and does not generate 
toxic chemical waste. 

For more information, contact: 
InorganiC Coatings, Inc., 500 Lapp 
Road, Malvern, PA 19355 (215) 640-
2880. 

Lead-Free Primer 
Offers Superior 

Protection 

Southern Coating's Enviro
Guard is a heavy duty primer 

free of lead and chromate hazards 
that offers superior protection for 
steel in normal environments 
where severe or extended exposure 
puts unusual demands on the 
shop-applied primer. Applications 

include steel bridges, skyscrapers, 
and marine exposures. In salt spray 
tests, panels painted with 2 mils 
O.FT. withstood 500 hours expo
sure to 5% salt spray without any 
sign of film failure. It also showed 
no film failure after 500 hours of ex
posure in a water resistance test 
and a humidity cabinet test. Enviro
Guard meets Rule 66 and similar air 
pollution requirements. 

For more information, contact: 
Southern Coatings, Inc., P.O. Box 
160, Sumter, SC 29151 (803) 775-
6351. 

Self-Priming Topcoat 
Encapsulates Rust 

Republic Powdered Metals' AJ
umination 301 is an alumi

num-pigmented, asphaltic self
priming topcoat designed to 
encapsulate rust and prevent corro
sion on metal surfaces. It is primar
ily used for metal roofs, but can be 
used for structural steel. An eco
nomical, energy saving protective 
coating, its bright aluminum finish 
reflects 55 to 60% of the sun's ultra
violet rays. 

For more information, contact: 
Nick Hecei, Oir. of Mktg., Republic 
Powdered Metals, Inc., 2628 Pearl 
Road, Medina, OH 44256 (216) 225-
3192. 

Water-Borne 
PrimerITopcoat 

Offers High 
Performance 

Carboline's 03358 (primer) and 
03359 (topcoat) is a high-per

formance, chemically-resistant, 
water-borne acrylic system, applied 
at 7-9 mils O.F.T. in two or three 
coats. Great for areas where a 
water-based, low VOC system and 
high chemical resistance is re
quired. The system may be used 
over power tool cleaned steel, and 
it is easily applied by brush, roller 
or spray. A fast recoat time of two 
hours at 75 degrees F. reduces inter
coat contaminants. 03359 can be 
applied over a variety of primers, 
including inorganic zincs, alkyds, 
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epoxies, vinyls and urethanes. The 
water-borne system provides the 
high-performance characteristics 
usually associated with solvent
based systems. 

For more information, contact 
Carboline Co., 350 Hanley Indus
trial Court, St. Louis, MO 63144 
(314) 644-1000, attn: Mitch Braun, 
ext. 2326. 

Air Powered Sprayer 
Designed For 

Protective Coatings 

SpeefiO Manufacturing Corp:s 
new heavy duty, high pres

sure airless sprayer delivers up to 
2.6 gpm at pressure to 4,500 psi. 
This higher pressure eapability 
makes this model ideal for hard
to-atomize coatings such as spray
able mastics, urethanes, and 
below-grade waterproofing. 

For more information, contact; 
Speeflo, P.O. Box 111249, Houston, 
TX, 77293-0249 (800) 231-9929 ext. 
406. 

Coating Stops 
Corrosion 

Permite'S new Permox coating 
IS a two-component, two-coat 

epoxy reinforced with a layered 
structure of treated glass flakes. 
This flexible coating has an excep
tional combination of corrosion, 
abrasion, chemical and impact re
sistance. As Permox cures, chemi
cal reactions between the hard
ener, epoxy resin and treated glass 
flakes cause the glass flakes to 
form into a plate-like layered 
structure, which retards the pas
sage of corrosive elements through 
the film. 

For more information, contact: 
The Permite Corp., 5239 Brer Rab
bit Road, Atlanta, GA 30083 (404) 
292-4842. 

Increased Wear 
Resistance 

D uralean is now manufactur
ing a thermal-spray wire for 

wear-, abrasion-, and corrosion-re-

sistant coatings. Ouralcan 90/ 10 is 
an aluminum-matrix composite 
thermal-spray wire composed of 90 
vol% AI + 10 vol% AI203 (8 to 10 
microns in diameter). The compos
ite makeup of the wire improves 
wear performance as compared to 
thermal-sprayed aluminum and or
ganiC coating systems while pro
viding equal or superior corrosion 
resistance. Compared to aluminum 
thermal-spray coatings, this new 
product provides up to ten times 
the wear resistance and 1/ 3 more 
abrasion resistance. 

For more information contact: 
Ouralcan USA, 10505 Roselle St., 
San Diego, CA 92121 (619) 587-
1415. 

Arc Spray System 
For Metallizing 

M iller Thermal's new BP400 I 

metallizing gun is easy to 
use and fa st to operate. Because of 
the units efficiency, better metal 
coatings can be achieved at a lower 
cost, according to the manufac
turer. Thermal arc spraying is an 
efficient method of applying metal 
coatings to base materials. 

For more information, contact: 
Miller Thermal, Inc., 555 Commu
nication Dr., P.O. Box 1081, Apple
ton, WI 54912 (800) 637-8307. 

New Equipment 
Provides Dust-Free 

Blastcleaning 

L TC International, has intro
duced a new portable vacuum 

blasting machine. The LTC 1060B 
automatically and continuously re
cycles the abrasive, providing con
tinuous blast cycles of one to two 
hours and waste reduction of more 
than 90% compared with open 
blasting. The machine features an 
easy access control panel, lifting 
rings, waste disposal into dust 
bags, and adjustable blast and vac
uum pressures. 

For more information, contact: 
LTC International, Inc., 101-G Ex
ecutive Dr., Sterling, VA 22170 
(703) 742-7860. 

New Steel 
Design Software 
Aids Transition 
to LRFD 

; 
:........-: -....... :-

If P,STEEL gIVeS you more deSIQn optJ<:lrn 
111 less hme 

WIlhn P·STEEL ~ !he AISC stae table 
The engo~ defIleS parame\els \hen !he 
feN MS·OOS software searches ood 
designs based upon your cntena (least 

wetgh~ lowest cos\, least ~ WIdth, 
etc.) ~Iher smgle step l\elalJOn or 
automated OOsogl'lanalysos 

The hypertext on·1ire help Ii1ks !he code 
deta.ls .. ttl LRFD excerpts arC speeds 
yw lJ'IdersmjlllQ 01 ~ code 

y • 

If P·STEEL ~ a grap/lica package .. ttl lui 
mouse Sl.\lPOI1. 1\ MS ."ttl SoItek's 
popoJar 20 aro/ysIs package, P-FRAt.1E 

ood II you know Wi'OONsT• you C31 

start desogoog mnedoatety 

For "lormalJOn on P-STEEL, P·FRAME 
(20) arC S·FRAME (3D), COO\acl 

Sohek SelVices Ltd. 
314EasI HIjy, SUie 1 OIl 
ileIrq1am, WA 
9822!J 
Pta.., (004) 132 3/63 
fax (604) 132 8467 
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There's good reason our high 
perfonnance coatings stand apart 
from the crowd 

Hours and hours of research and 
development Years of thorough docu
mentation. And a 7O-year mandate to 
manufacture nothing but the best 

That's why 
you'll never 
find us selling 
a lower grade 
of coating We 
put evel)Thing 
we know into 
everything 
we make. 

Higl:l-performance industrial and 
speCialiied architectural coatings are 
our only bUSiness. and we do it well. 

redien'ts for success, 
"("5""~ into a coating detennines 

.... m)· w get out of it So we don't eut 
comers. 

Eve!), raw material - resin. solvent. 
pigment - is the best available and must 

70 YEARS 
IN THE 

MAKING4 
pass our own stringent standards. 

It's an expensive way to do business, 
but it's worth it It means you'll never be 
short-{hanged on perfonnance. 
High-perfonnance support. 

We are driven not only to deliver the 
best product. but also the best selVice. 

Our representatives are the most 
knowledgeable in the field, experienced 
at selVing a wide range of industries. 
And they're backed by our strong techni
cal team. 

It's what you'd expect from a com 
pany devoted to quality. We've been an 
mdustl)' leader since 1921. When you 
choose Themec, you choose quality 
today for perfonnance tomorrow. 

Our computer color matching system 
was a breakthrough in our indust!)'. and 
is stillunmatchedl'or precision color 
control. 
Standing the test of time. 

What does all this quality mean to 
you? Cost savings. 

It's true. Because of the prohibitive cost 
of frequent repainting. a quality Tnemec 
coating that gives long-tenn perfonn
ance will cost much less than an inferior 
coating that fails quickly. 

Choose the coatmgs with time on their 
side. To learn more, contact your Tnemec 
representative or call us direct 

'ii'OO1!Il'iJ(!@~. Dum:. 
Post Olllet Sol 411749 

K.C., Mo. &414'-1749 
(816) 483-3400 

(Kq r .... 43-4208 

- ManYlacturing Plants; 
~ ... City, M,ssoun 
s.illmore, Matyl.nd 
ComPlon, c.llfom~ 




